Correlation of patellar tracking pattern with trochlear and retropatellar surface topographies.
The study was aimed to test the hypothesis that in the knee extension range 100 to 30 deg, the patellar "out-of-plane" tracking pattern is controlled by the passive restraint provided by the topographic interaction of the patellofemoral contacting surfaces. The out-of-plane tracking pattern, i.e., the pattern of patellar displacements not in the plane of knee extension/flexion, consists of translation in the medial-lateral direction, and rotations about the anterior-posterior axis (spin) and the proximal-distal axis (tilt). Using 15 fresh-frozen knees subjected to extensor moment magnitudes comparable to those in the "static-lifting" activity (foot-ground reaction = 334 N), the patellar displacements were measured using a calibrated six-degree-of-freedom electromechanical goniometer. The topographies of the trochlear and retropatellar surfaces were then measured using a calibrated traveling dial-gage arrangement and the same coordinate system used for the displacement measurements. Three indices were defined to quantify particular natural features of the three-dimensional topographies that are expected to control the patellar displacements. Correlation of the indices with their corresponding displacements showed that topographic interaction was significant in the control of all three displacements. However, for patellar spin, unlike for the other two displacements, the direction of the active quadriceps tension vector was also a significant controlling factor. Patellar medial-lateral translation was found to be controlled dominantly by the trochlear topography, while retropatellar topography also had a significant role in the control of the other two displacements.